Introduction {#Sec1}
============

The maternal mortality ratio (MMR) and infant mortality rate (IMR) in South Africa are high at 410 per 100,000 live births and 56 per 1,000 live births respectively \[[@CR1]\]. These figures stand in contrast to most developed countries where MMR is around 10 per 100,000 births or less and IMR about 5 per 1000 births. Both South Africa's MMR and IMR are almost five times greater than the average found among countries with similar income levels \[[@CR2]\]. There are several contributing factors to both infant and maternal mortality and morbidity in South Africa but the contribution made by HIV is significant. According to the *National Committee on Confidential Enquiries into Maternal Deaths* \[[@CR3]\], AIDS is the leading cause of maternal mortality in South Africa, overtaking other direct obstetric causes. Likewise, infant mortality due to HIV is high at an estimated 57.1 %, compared to less than 0.5 % in most developed countries \[[@CR1]\].

While the exact content of antenatal care (ANC) and its ability to reduce maternal mortality may not be fully established, there is consensus that quality ANC has an important role to play in maternal and infant health and survival \[[@CR4], [@CR5]\]. South Africa's *Saving Babies* report lists non-attendance and late attendance for ANC as among the top five avoidable causes of perinatal deaths \[[@CR6]\] while the *Saving Mothers* report identifies non-attendance and infrequent attendance for ANC as two of the common causes of patient related maternal mortality \[[@CR3]\].

Both the South African department of health (DOH) and the World Health Organisation (WHO) recommend women access ANC as soon after realising they are pregnant and definitely before 5 months (20 weeks) gestation \[[@CR7], [@CR8]\]. Early attendance for ANC facilitates prompt identification of high risk pregnancies and other potential maternal or foetal problems and allows for early interventions to be initiated.

One such important intervention is the early initiation of antiretroviral therapy (ART) for HIV-positive mothers \[[@CR9]\]. This is particularly important for South Africa where antenatal HIV-sero-prevalence is 30.2 % \[[@CR10]\]. In most developed countries ART has been shown to decrease mother-to-child transmission (MTCT) rates to below one percent \[[@CR11]\], however, studies in South Africa have shown that HIV-transmission rates, while greatly reduced, are still sub-optimal at about five to seven percent \[[@CR12], [@CR13]\]. These studies showed that shorter duration of ART during pregnancy was a significant predictor for transmission. They propose that one of the reasons for the inadequate duration of ART is late access to care.

Although South Africa has demonstrably high levels of ANC coverage, late start of antenatal care remains a problem and indeed has been documented in several studies from around the continent \[[@CR14]--[@CR18]\]. Despite this, there is still a lack of information about the ANC experiences of women who access public ANC services in Johannesburg. This study seeks to gain a better understanding of the experiences of these women and assess reasons for late access to ANC.

Methods {#Sec2}
=======

A descriptive cross-sectional study was conducted involving women 18 years and over who had a live birth at one of three public healthcare facilities serving inner-city Johannesburg: one tertiary hospital, one secondary hospital and one primary care centre. These are the only three government facilities in the area with labour wards and are serviced by approximately 20 primary health care clinics in the surrounding metropolitan area with an estimated population of 800,000. Women delivering at these facilities tend to come from lower socio-economic backgrounds.

Antenatal care is free in South Africa and current guidelines state that all primary healthcare facilities should screen pregnant women at their first presentation to the clinic, ideally before 20 weeks gestation. On diagnosing/suspecting pregnancy, women are meant to seek care at their designated local antenatal clinic as soon as possible for same day service. This service should be available Monday to Friday from 0700 h to 1600 h. Nevertheless, anecdotal evidence suggests women may not receive screening and care at their first contact with the clinic. With this in mind, we defined first clinic visit as the first time a woman attended an antenatal clinic seeking ANC and booking visit as the visit in which any antenatal screening was conducted.

Interviews were conducted on 208 women in October 2009. The number of participants recruited from the three centres was proportionally representative to the size of the site based on the annual number of births at each site. Recruitment was conducted from the labour wards in order to identify women who had not attended antenatal care. Furthermore, having completed their pregnancy, it was considered that women would be able to give a more complete account of the care they received with less concern about their care being affected. Women were interviewed in the ward post-delivery and individually while waiting to be discharged.

Data Collection {#Sec3}
---------------

Two interviewers with knowledge of several South African languages conducted the interviews. A pre-tested questionnaire was verbally administered to each individual in English or was translated by the interviewers into the participant's preferred language. Most interviewees who were uncomfortable being interviewed in English spoke Zulu or Xhosa. The questionnaire included sections on demographics, attendance at an ANC clinic, reasons for attendance or non-attendance and experience of care received. Gestational age at first clinic attendance was self-reported and distinctions were made between first clinic visit and booking visit.

Data Analysis {#Sec4}
-------------

Data analysis was conducted using STATA 10.0 for windows (Stat Corp, tx USA). As this was a descriptive study, Chi-square tests were conducted on categorical variables with Fisher's exact test employed where appropriate.

For the purpose of this study and in accordance with DOH recommendations, women who reported attending an antenatal clinic for their first clinic visit at or before they were 5 months (20 weeks) pregnant were categorised as attending early while those who attended after they were 5 months were categorised as late.

The study was approved by the Human Research Ethics Committee of the University of the Witwatersrand (M090817), study site facility managers and by the Gauteng Province. All participants were consented prior to being interviewed.

Results {#Sec5}
=======

Socio Demographic Characteristics {#Sec6}
---------------------------------

Mean age was 26.7 years (SD = 5.7). Most women interviewed were unmarried (68.8 %), multigravid (68.8 %), and unemployed (57.7 %) (Table [1](#Tab1){ref-type="table"}). In addition, there was a high level of unplanned pregnancies (56.5 %), and of these, 16.2 % said they were unhappy when they found out they were pregnant. One hundred and thirty-nine women (67.2 %) reported living in their current area for \<5 years and 91.8 % would not describe the Johannesburg metropolitan area as their real home indicating that a vast majority of women had relocated from another geographical area.Table 1Maternal sociodemographic characteristics stratified by attendance (early, late and not attend) and comparing characteristics of women who attended early versus lateCharacteristic (N = 208)Total (%)Not attend (%)Early (≤5 months) (%)Late (\>5 months) (%)*p*-value (early vs. late)Gravidaχ^2^ (3, 198) = 4.64, *p* = 0.556 165 (31.3)3 (4.6)34 (52.3)28 (43.1) 279 (38.0)4 (5.1)29 (36.7)46 (58.2) 346 (22.1)2 (4.4)22 (47.8)22 (47.8) ≥418 (8.7)1 (5.6)6 (33.3)11 (61.1)Marital statusχ^2^ (3, 198) = 1.17, *p* = 0.556 Single70 (33.6)5 (7.1)30 (42.9)35 (50.0) Living together73 (35.1)3 (4.1)29 (39.7)41 (56.2) Married65 (31.3)2 (3.1)32 (49.2)31 (47.7)Population groupFisher's exact test = 0.756 Black197 (94.7)9 (4.6)87 (44.2)101 (51.3) Other ethnicity11 (5.3)1 (9.1)4 (36.4)6 (54.5)Educationχ^2^ (1, 198) = 5.37, *p* = 0.020\* No school to \< secondary school completion100 (48.1)4 (4.0)36 (36.0)60 (60.0) ≥Secondary school completion108 (51.9)6 (5.6)55 (50.9)47 (43.5)Work statusFisher's exact Test = 0.025\* Paid employee77 (37.0)2 (2.6)28 (36.4)47 (61.0) Schooling/unemployed120 (57.7)7 (5.8)55 (45.8)58 (48.3) Self employed11 (5.3)1 (9.1)8 (72.7)2 (18.2)Yearly incomeχ^2^ (3, 198) = 3.71, *p* = 0.295 Don't know/prefer not to say33 (15.9)4 (12.1)17 (51.5)12 (36.4) \<19,20044 (21.1)3 (6.8)16 (36.4)25 (56.8) R19,201- R38, 40058 (27.9)1 (1.7)23 (39.7)34 (58.6) \>R38,40073 (35.1)2 (2.7)35 (48.0)36 (49.3)Type of residence*\#*Fisher's exact test = 0.128 Informal dwelling8 (3.9)0 (0.0)4 (50.00)4 (50.00) Flat in block of flats115 (55.5)5 (4.4)45 (39.1)65 (56.5) House/flat/room in backyard19 (9.2)2 (10.5)6 (31.6)11 (57.9) House/townhouse65 (31.4)3 (4.6)36 (55.4)26 (40.0)Housing situationχ^2^ (2, 198) = 4.31. *p* = 0.116 Own home33 (15.9)1 (3.0)20 (60.6)12 (36.4) Occupied rent-free16 (7.7)1 (6.3)7 (43.8)8 (50.0) Rent159 (76.4)8 (5.0)64 (40.3)87 (54.7)Length of time in South Africaχ^2^ (2, 198) = 0.10, *p* = 0.950 ≤1 year13 (6.3)0 (0.0)6 (46.1)7 (53.9) \>1 year ≥ 5 years51 (24.5)3 (5.9)23 (45.1)25 (49.0) \>5 years144 (69.2)7 (70.0)62 (44.5)75 (55.5)Length of time in current area*\#*χ^2^ (2, 197) = 0.60. *p* = 0.742 ≤1 year40 (19.3)0 (0.0)20 (50.0)20 (50.0) \>1 year ≥ 5 years99 (47.8)9 (9.1)39 (39.4)51 (51.5) \>5 years68 (32.9)1 (1.5)32 (47.0)35 (51.5)Country of birthχ^2^ (1, 198) = 0.01, *p* = 0.928 South Africa122 (58.7)6 (4.9)53 (43.4)63 (51.6) Other86 (41.3)4 (4.7)38 (44.2)44 (51.2)Would describe someplace else as home*\#*χ^2^ (1, 197) = 0.01, *p* = 0.905 No17 (8.2)0 (0.0)8 (47.1)9 (52.9) Yes190 (91.8)10 (5.3)82 (43.2)98 (51.6)\*Significant at *p* \< 0.05, \#1 missing response

Behaviour Around Pregnancy Discovery {#Sec7}
------------------------------------

Overall ANC attendance was high, with 95.2 % attending an antenatal clinic at least once and 46.0 % seeking care at or before they were 5 months pregnant. Early attendance (before 5 months) was more often observed among women who had completed secondary education than women who had not (53.9 % vs. 37.5 (χ^2^(1, 198) = 5.37, *p* = 0.02)) and among self-employed women (80.0 %) compared to paid employees (37.3 %) and those describing themselves as unemployed (48.7 %) (Fisher's exact, *p* = 0.03). In addition women reported being seen a median of five times for care (inter-quartile range (IQR) 3-7) and 73.2 % were seen at least four times during their pregnancy. Among women who attended ANC, a fifth (20.7 %) reported seeking care at more than one ANC clinic.

To determine their pregnancy, 35.4 % of women made use of a self-administered pregnancy test, 30.1 % did not use a test to confirm pregnancy but rather concluded they were pregnant following a few missed periods or relied on other signs of pregnancy such as foetal movement or abdominal swelling or did not realise they were pregnant until they were admitted into hospital, 18.0 % confirmed at a general practitioners (GP) and 16.5 % tested at a government antenatal clinic. When asked about the first action they took following the realisation that they were pregnant, 57.1 % reported that they sought care at an antenatal clinic or primary healthcare facility, 26.0 % visited their GP, and 17.1 % did not seek immediate care at any healthcare provider.

Engagement in Care {#Sec8}
------------------

The three most frequent reasons for attending antenatal care were because they felt it was important (70.8 %), because "that's what you do when you are pregnant" (41.5 %), and because they wanted to know their HIV status (34.9 %) (Table [2](#Tab2){ref-type="table"}).Table 2Reasons given for attendance and late attendance at ANC and factors that may have facilitated earlier attendanceReasons attend ANC (n = 198)(%)Reasons attend late (n = 106/107)(%)Factors that may have enabled earlier attendancePersonal factors (n = 102/107)(%)Clinic factors (n = 101/107)(%)It is important to go to ANC72.7Not know pregnant21.7No personal factors would have prompted earlier attendance22.5Nothing about the clinic would have prompted earlier attendance58.4That's what you do when pregnant40.9No time20.8Earlier recognition of pregnancy22.5More convenient opening and closing times12.9To check HIV status33.3Attending GP initially17.0If not feel well20.6Closer proximity to clinic10.9Need ANC card to get a bed in labour ward28.9Kept putting it off17.0If had time to attend20.6Friendly clinic staff7.9To Prevent HIV infection in baby15.2Not know had to go any earlier7.5If told or knew had to go sooner12.7Shorter waiting time at clinic6.9To check personal health/health of baby^a^14.6Not know where to go6.6If thought there may be problem with baby7.8If liked clinic5.9Previous obstetric problem^a^10.1Not think that it was necessary to go earlier3.8Encouragement/support from others2.9Money4.0Other8.1Would be sent away from^a^ clinic if attend any earlier3.8If thought it was necessary2.0Other10.9Not like the clinic1.9Other15.7Other14.2Frequencies do not add up to 100% as women were allowed to give multiple responses^a^Responses that were spontaneously raised by women and not an option on the questionnaire

The most frequent reasons given for late attendance were that they did not know they were pregnant (21.7 %), they had no time (20.8 %), and they were seeing a GP for their antenatal care in the first few months (17.0 %). Interestingly, a few women spontaneously mentioned that they had attended late because they knew that they would not be seen at the clinic if they attended any earlier.

Table [2](#Tab2){ref-type="table"} also shows personal and clinic factors that women felt may have enabled or prompted them to attend ANC earlier. Earlier pregnancy recognition was the most frequently cited personal factor (22.5 %), however the same proportion of women said that no personal factors would have made them attend earlier and an even larger proportion of women (58.4 %) could not think of any clinic based factors that would have encouraged earlier attendance. Only three women mentioned finances as a barrier.

Of the 10 women who did not attend an antenatal clinic, four had received antenatal care from their GP because they either did not like the clinic or were sent away from the clinic. Only one woman said she had no intention of going to antenatal care, two kept putting it off till it was too late, two did not know they were pregnant until quite late and one described herself as being too depressed about the pregnancy to seek care.

Women's Experience of Care {#Sec9}
--------------------------

Median gestational age at first visit to the clinic was 5 months (IQR 4−6 months), while median gestational age at first booking appointment was 6 months (IQR 4--7 months). A large proportion of women (49.0 %) reported that they were not booked or referred at their first clinic visit. Responses to an open ended question about the reasons for this fell into the following categories: the need to make a booking appointment (55.7 %), lack of an identity document (16.5 %), the clinic operating system e.g. they had reached their limit for the day, they were not accepting new patients or not conducting ANC on that day of the week (14.4 %), and attending "too early" into their pregnancy (8.2 %). Other reasons included clinic workers on strike, and attending a clinic outside of their locality (5.2 %). In addition, 7.1 % reported visiting antenatal clinics between three and six times before they were able to secure a booking.

Of the 97 women not booked or referred at their first visit to the clinic, 39.2 % were told to return more than a month later (Fig. [1](#Fig1){ref-type="fig"}). The median gestational age of these women at first clinic visit was 4 months (IQR 3--5 months), while median gestational age at booking was 7 months (IQR 5--7 months) (Fig. [2](#Fig2){ref-type="fig"}). Women who were not born in South Africa were also more likely to be given return dates of 2 weeks and greater compared to women for whom South Africa was their country of birth (45.1 % vs. 28.5, χ^2^(1, 198) = 5.84, *p* = 0.02). In addition, of the eight women who were told that they had come too early in their pregnancy to be booked, despite having gestational ages of between 2 and 4 months, four of them reported finally being booked at 7 months and one woman was booked at 9 months.Fig. 1Women's booking experience at first clinic visitFig. 2Comparison of gestational age at 1st clinic visit and at booking by women's experience at first clinic visit. Women who were told to return more than 1 month later or not given return date had 3 month gap between 1st ANC contact and being seen by a health care worker

Women were also asked about a series of checks that should be completed at their booking visit based on the DOH basic antenatal care (BANC) guidelines. At booking, which may or may not be the first contact with the antenatal clinic, 97.0 % reported having a blood test, 97.0 % had blood pressure measurements taken, 96.5 % had their antenatal cards completed, 96.5 % were asked to give a urine sample, 93.4 % had a physical exam, 89.4 % were offered an HIV test and 67.2 % recalled being told about danger signs to be aware of during pregnancy. Only 118 (59.6 %) women recalled having all of the above mentioned routine checks done at booking.

Discussion {#Sec10}
==========

Health System Operation as a Barrier to Early Initiation {#Sec11}
--------------------------------------------------------

MTCT and HIV related maternal and infant mortality and morbidity may be linked to timing of HIV interventions within pregnancy \[[@CR19], [@CR20]\] therefore optimal usage of first contact with health services is imperative if South Africa is to make progress towards *Millennium Development Goals* 4 and 5. It is therefore worth noting that at first contact with clinics, and particularly in a country where it is widely known that women tend to access antenatal care services late \[[@CR21]\], many women are being asked to return on another day in order to be booked into the clinic. About half the women reported that no routine checks or screening were conducted at their first visit to the clinic and almost 40 % of those not booked at the first visit were asked to return more than a month later. Of importance is the 3 months difference between median gestational age at first clinic presentation and median gestational age at actual booking for these women. In addition, women whose country of birth was not South Africa were more frequently given return dates \>2 weeks after their first visit to the clinic. On examination of the reasons given to women for the delay in provision of care, most are either avoidable or not in line with government antenatal care guidelines. The DOH maternal health guidelines state that antenatal care should begin at a woman's first visit to the clinic even if the first visit was to confirm a pregnancy \[[@CR7], [@CR22]\]. In addition, it is DOH policy that no one should be refused public healthcare with or without a South African identity document.

Furthermore, the operating system, particularly quotas and opening hours/days, in place at some clinics needs to be urgently addressed as this was one of the more frequently cited reasons for not being able to be booked into a clinic as well as for having to make several trips to clinics. As women are encouraged to attend their closest antenatal clinic this may present an additional external barrier to early initiation of antenatal care.

A few women mentioned that they were told they could not be booked into the clinic as they were still "too early" in their pregnancy to be booked, most of these women ended up being booked in their third trimester. Similar clinic based barriers to early initiation have also been noted in other South African studies including inconsistencies in when women were told to book ranging from 3 to 7 months \[[@CR23], [@CR24]\], and being asked to return at a later date in order to be booked and clinic quota systems. As noted in the maternal health situation analysis by Penn-Kekana et al. \[[@CR25]\], these findings suggest there is a gap between policy development and implementation and therefore the need for stronger communication strategies, and more effective management, in particular, better monitoring and supervision.

Health Seeking Behaviour as a Barrier to Early Initiation {#Sec12}
---------------------------------------------------------

Antenatal care coverage is known to be high in South Africa \[[@CR21]\] and this study confirms this, 97 % of women in our study were seen at least once for ANC either at a public antenatal care clinic or by a private GP. Most women were seen at least four times for ANC at an antenatal clinic as recommended by WHO \[[@CR8]\].

A majority of women felt that it was important to attend ANC which is clearly reflected in the high antenatal coverage however, a large proportion sought ANC at an ANC clinic late and many did not feel that there was anything either personal or clinic related that would have encouraged them to attend earlier. This apparent dichotomy between seeing ANC as important and late initiation is one that needs further investigation and could not be fully explored in this study, however it may in part be explained by women's understanding of the role of ANC. Other studies have shown that women may view early attendance as unnecessary if there are no medical concerns, in other words, more as curative than preventative \[[@CR13], [@CR24], [@CR26]\] and may value antenatal care more for the role it plays in ensuring a safe delivery and enabling prompt access to care in labour and delivery \[[@CR14], [@CR24], [@CR27]\]. Indeed, almost a third of women who attended ANC said they did so in order to get an antenatal card and therefore expedite their access to care when they went into labour and a fifth said they would have attended earlier if they felt unwell.

One of the more frequently cited reasons for both late attendance and prompts to earlier attendance was a lack of recognition of pregnancy. More than a fifth of women who attended late said they did so because they did not know they were pregnant. The same proportion said they would have attended earlier if they had realised their pregnancy sooner. Lack of pregnancy recognition as a barrier to antenatal care has also been noted by others \[[@CR14], [@CR24], [@CR28]\]. The promotion of early recognition of pregnancy is clearly important as it may motivate women to seek care earlier and may also provide the impetus to undertake positive lifestyle changes such as decreasing alcohol consumption or improving their dietary intake which in turn may decrease the risk of adverse pregnancy outcomes \[[@CR29]\].

Issues of access such as money and transport did not feature highly as reasons for late or non-attendance for antenatal care in this setting probably because ANC is free in South Africa and this being an urban environment where all primary healthcare centres offer ANC, most women would live close to a clinic. Time does however seem to be a concern and this may be a reflection of the clinic operating system including long waiting times and opening hours as has been observed in other studies \[[@CR24], [@CR30], [@CR31]\]. It is understandable that these would be important barriers to early initiation particularly in the context of women being apathetic to antenatal care in the first few months of pregnancy and may also explain why women who were paid employees were least likely to attend early.

Almost 60 % of late attendees said there was nothing they could think of about the clinic system that would make them attend ANC earlier. Additionally, although a large proportion of women were unable to be booked at their first visit to the clinic, none of them mentioned this as a barrier to earlier antenatal care. These findings suggest that women expect or even accept this as a norm and further investigation into understanding this is warranted.

Both the high ANC coverage and the expression that most women value the need to attend ANC may be attributed to the government's strong drive to promote maternal health. Nevertheless, there is still clearly a continuing need for increased community engagement as evidenced by the large number of women being unaware of their pregnancy until late, the high levels of unplanned pregnancies, and the high proportion of women who said they went for antenatal care in order to find out their HIV status. In addition, women should know what health care to expect and where this is not provided she should be empowered sufficiently to demand appropriate care.

Limitations {#Sec13}
===========

Firstly, this study is based on self-reports and asks about past history, without verification of clinical records, and may therefore be subject to recall bias, however as women were interviewed in the immediate post-partum period and pregnancy being an important time in most women's lives, we expect our results to be as close as possible to a true reflection of women's experiences. Secondly, this is a descriptive cross-sectional study and as such we could only assess associations and causality cannot be inferred. Lastly, as women were interviewed after childbirth, we were unable to get the views of women who died antenatally or during childbirth. Nevertheless, as most women attend ANC, and most deaths occur postnatally, we do not expect this to have had a significant effect on our results and believe our study is generalisable to women delivering in public labour wards in urban South Africa.

Conclusions {#Sec14}
===========

Antenatal care attendance in the inner-city of Johannesburg is high and most women are seen at least four times while pregnant, however, a large proportion of women still attend late. As has been noted in other studies, this may in part be attributed to women's perceptions of the role of antenatal care however, clinic booking procedures appear to compound the situation. In a country where a third of pregnant women are HIV infected, early ANC is vital in order to optimise ART initiation and thereby reduce maternal mortality and paediatric HIV infection. Implementation of existing policies needs to be reinforced, clinics need to take into account the demands on women's time by improving operating procedures and women need to be empowered to demand better services.
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